DOCUMENT RESUME 

ED 321 745 IR 014 512 



AUTHOR 
TITLE 

INSTITUTION 



PUB DATE 
NOTE 

AVAILABLE FROM 
PUB TYPE 



Hodgson, V., Ed.; And Others 

Information Technology-Based open Learning — A Study 

Report* Occasional Paper InTER/ 12/89. 

Economic and Social Research Council, Lancaster 

(England).; Lancaster Univ. (England). Depc. of 

Psychology. 

Jul 89 

29p.; A product of the Information Technology in 

Education Research Programme. 

ESRC InTER Programme, Department of Psychology, 

University of Lancaster, Lancaster LAI 4YF, United 

Kingdom (single copy) free). 

Reports - Research/Technical (143) 



EDRS PRICE 
DESCRIPTORS 



IDENTIFIERS 



MF01/PC02 Plus Postage. 

^Computer Assisted Instruction; Costs; Foreign 
Countries; ^Information Technology; Models; *Open 
Education; Postsecondary Education; Research Needs; 
^Training; * Vocational Education 
Great Britain 



ABSTRACT 

This document reports on a study which focused on 
improving the flexibility and responsiveness of vocational education 
and training provision in Great Britain by producing a plan for 
information technology-based open learning (ITOL) provision. In the 
first section, the ITOL model is described through three scenarios. 
Benefits to learners such as the removal of time, space, and learning 
barriers are summarized in the next section, and the third section 
offers background on open learning. Tne fourth section provides a 
diagram and detailed description of the model in terms of the various 
elements (learner, uutor, company counsellor, resources, and resource 
manager) and their interactions. Significant projects and resources 
external to the ITOL model are considered in the fifth section, 
including the Developing European Learning through Technological 
Advance project, the European Programme for Advanced Continuing 
Education program, and U.S. and British initiatives. The sixth 
section outlines outcomes and research needs in four areas: (1) 
electronic communications systems for open learning; (2) retrieval of 
learning resources; (3) online databases and document delivery; and 
(4) communications and computer networ^cing. The seventh section 
analyzes ITOL system costs to the user and the institution. Six 
references and 95 additional sources on open learning and computer 
conferencing, information retrieval, and North American experiences 
are listed. (MES) 



* Reproductions supplied by EDRS are the best that can be made 

* from the original document. 




document has been reproduced as 
received from the pernor) or organization 
origir>ating tt 

O Minor Changes have been made to impro/e 
reproduction Quality 

• PotntsolviewofopinionssJatedinihfsdocu- 
ment do not necessarily represent offic ai 
OERl position or pokcy 




^^^ionil Papen jtotER/12/89 



'■mi. 



iSIEST COPY AVAILABLE 



"PERMISSION TO REPRODUCE THIS 
MATERIAL HAS BEEN GRANTED BY || 

R, Lewis 



TO THE EDUCATIONAL RESOURCES -v i 
INFORMATION CENTER (2RIC)," ' 



|;S^^#«PPQS0N, PtofiMsor R. LEWIS 




INFORMATION TEGHNOtCfe^ 
•IN'EDUGAllON; 



ESRC PUBUCATIONS RELATING TO 



INFORMATION TECHNOI OGY AND EDUCATION 
Available from: 

Economic and Social Research Council 
160, Great Portland Street 
London WIN 6BA 
Telephone: 01-637 1499 

Microcomputers in Education - a framework for research 
(Morley Sage and David J. Smith) 

Published 1^ SSRC 1983 ISBN 0 86226 125 2 Price 

IrjeUigent knowledge -based Systems 

- UK Soaal Science Research Inputs 
(Linda A. Murr^ and John T.E. Richardsou) 

Published by ESRC 1984 ISBN 0 86226 108 2 Price 

Information Te^^jtology artd Education 

- signposts and research directions 
(Editor David J. Smith) 

Published by ESRC 1984 ISBN 0 86226 152 X Price 

From: 

School Government Publishing Company 
Eharby House 
Bletchingley Road 
Merstham 

Redhill. Surrey. RHl 3DN 

Information and Communication Technologies: 
Social Science Research and Training 
Volume 1: An Overview of Research 
William H Melody and Robin E Mansell 
ISBN 0 866226 179 1 

Volume Z' Nadonal Directory 

Robin E Mansell (editor) assisted by Barbara Richards 
ISBN 0 866226 184 8 



From Blackwell Scientific Publications: 

Trends in Computer Assisted Education - the proceedings of the 6th Conference 

on Computers in Hi^er Education held in April 1986 and supported by CET 

and the ITE Programme. Published January 1987. 
Computer Assisted Learning in the Social Sciences and Humanities - the 

proceedings of the ESRC International Seminar held in >^ril 1986. Due for 

publication June 1987. 

[For ITE Programme papers, see outside back cover.] 



Price £10 (two volumes) 




3 



Infonnatloo Technology -based Open Leaniog page I 



Information Technology- based Open Learning 



A Study into the feasibility of providing 
ElectTonicalfy Mediated Open Learning 



PREFACE 

This Occasional Paper reports on a Study undertaken by a team at the University 
of Lancaster comprising representatives of Management Learning, Computer 
Science, Psychology and the library. It was commissioned by the Learning Systems 
and Access Branch of the Training Agency. 

The stated aim of the Study was: 

"to improve the flexibility and responsiveness of vocational education 
and training provision in Great Britain through producing a plan for 
the aeation of information technology based open learning provision 
alongside established practices in existing universities." 

This paper is an extract from the Final Report submitted to the Training Agency 
and we ar» gratefiil for their permission to make it generally available. In doing 
so the ESRC-InTER Programme hopes to stimulate discussion about the variety 
of ways in which the new technologies can benefit education and training and 
about the many human factors involved in this form of open learning. 

The projea team is grateful to the members of its Steering Group and to those in 
indi'stry and in the University who discussed the concepts of ITOL during 
inteniews. 



Professor R. Lewis 
ESRC-InTER Programme 
University of Lancaster 
June 1989 
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1. INTOODUCnON 

The specific objective of the Study was to develop a mode! of information 
technology based open learning (which came to be termed ITOL) which could be 
implemented. The model would define how desk -top computers, modem 
communications technology and on-line educational computing could be employed 
in the provision of up-to-date, relevant and supportive forms of open learning 
for people geographically distant from each other and from a university. 

The model which evolved during the Study may be best understood in terms of a 
number of possible scenarios of the model in action. These scenarios are based 
on the use of existing technology and facilities. The anticipated advances in 
technology in the quite short-term, by the mid-1990*s, for example, the general 
availability of Integrated Services Digital Network (ISDN), would significantly 
enhance the educational effectivity and capability of ITOL 



1,1 Scenario A 

Jean Sellers Is a practicing accountant who is involved in advising banks on 
taxation issues. She has been studying the 1989 Finance Bill and thinking about 
how it will affect her work. There is an aspect of the Bill which she feels is not 
clear to her. She knows the Bill has been the subject of an ITOL computer 
conference in which she has been participating. Consequently, she fits down at her 
personal computer and calls up the ITOL system (via British Telecom PacketSN\itch 
Stream) and logs into the ITOL mainframe computer. From the menu of ITOL 
directories instantly displayed on her screen, she chooses the Conference area, and 
joins the conference on the 1989 Finance Bill. The system automatically tells her 
that since she last participated in the conference, two or three people have been 
conducting an exchange about various aspects of the implementation of the Bill. 
She scans summaries of these discussions, and decides to download the fiill text for 
off-line perusal after the on-line session. 

There is also a message from the resource manager to inform participants that 
some requested applications software which deals with the technical side of the 
issue she is concerned with is now available on the computer. She decides to quit 
the conference and access the applic<>tion package. 

This she does successfully and spends half an hour looking at the package and 
what it does. She then logs -out of the ITOL system, prints out the text of the 
computer conference and sits down with a cup of tea to reflect upon the dialogue 
of the conference, and how she could use the on-line application package to 
check out something which is still bothenng her about the implementation of the 
Finance Bill. 

Knowing she has an important meeting with her boss in fifteen minutes, she makes 
some comments on the word processor to add to the computer conference later 
on, notes her thoughts on the computer note pad on how to use the application 
package to solve the issue still bothtring her, and leaves for the meeting. 

Three hours later, Jean logs -into ITOL again and instructs her personal computer 
to add her previously typed comments to the computer conference. She then looks 
over her note pad comments on how to use the application package, calls up the 
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application package and inputs some data. Almost immediately the consequences 
of a key fonnula for her data appear on the saeen (she prints ihis out on her 
own printer). Whilst this helps her to feel clearer about the fonnula itself, she 
realises the implications of the particular aspect of the Bill may be more far 
reaching than she originally suspected. She returns to the computer conference on 
the Bill, and adds some more thoughts on its implications, then sends her tutor a 
note asking for his thoughts on the matter and his ideas about what else on ITOL 
might be relevant for her to look at. She then logs off, and makes a note in her 
computer diary to return to the conference later in the week. 



2,2 Scenario B 

Ken Brown is Project Director of an engineering firm produdng ma^.n'nes and 
equipment for the manufacturing industry. He is acutely aware of the extent the 
firm is loosing out to competitors generally, and foreign ones in particular. The 
problem is, his firm*s machines don*t have the sophisticated specifications or 
operational versatility that their competitors have. He has recently taken on two 
electronic engineers in order to extend his firm's design capability. But he is 
finding he doesn't speak the same professional language as the two engineers, and 
also he wonders if they appreciate the costs that would be involved in 
implementing some of their decisions. 

None the less, Ken appreciates they will have to upgrade their machines, and he 
only wishes he had a better appreciation of what the electronic engineers were 
suggesting and the range of options and alternatives that exist. 

Ken recalls receiving a recent circular information about an electronic learning and 
support network that Lancaster University has set up for engineers. He digs the 
circular out and reads that the intention of the network is to provide engineers 
with the access to people and resources that they require in order to deal with 
their own learning and development needs. TTie circular gives him both an 
electronic mail address and telephone contact number. Ken decides to ring, and is 
put through to someone who explains that if he wishes to join the network he will 
need the use of a PC workstation and a modem to connect to the telephone 
system. Also, that once he is registered he will be allocated a mtor from the 
University who he will be able to contact via electronic mail and who will help 
him and advise him about the system and the resources within it. 

After receiving further details through the post. Ken decides to join the network 
and sends in the application form. Shortly afterwards he receives his password and 
number for accessing the system, together with a card detailing step by step what 
he needs to do to make his first contact with his tutor. He immediately sits down 
at his personal aputer and follows through the steps outlined on the card. He 
manages to access the system and is immediately informed of an email message 
waiting for him. The message is from his tutor, and welcomes him to the system 
and asks him some questions about himself, why he joined the network and 'vhat 
kind of learning and development needs he has. Once he has read the message 
Ken sends a reply to his tutor explaining his situation and problem and then 
logs -out. 

First thing next morning Ken accesses the system once more and sees that he has 
received a second message. Again, this is from his tutor who suggests that Ken 
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might find it useful to examine a training opportunities database in mechatronics 
which is on the system. Also, he explains there is a mechatronic design database 
which he could explore, but probably he might fiiSt find it useful to look at some 
of the case -study material that the network has generated. His tutor also advises 
him to join a mechatronics case -study conference which is on -going and which 
discusses many of the issues with which he is concerned. 

Ken decides to call up the case -study material database and spends half an hour 
browsing through it, making notes in his computer note pad as he goes along. 
Already he feels he will be able to benefit from being part of the electronic 
network. 



2.3 Scenario C 

A group of learners using ITOL have been communicating for some time about 
the implications of new initiatives in the field of management development within 
organisations. 

They dedde that in order to further their own understanding of management 
development, and in order to help others who are new to the field and who might 
be looking towards the ITOL system for some form of support and help in this 
area, they should set up a database of information and resources about 
management learning. Each of them has considerable experience as practicing 
management developers, but none of them has the most up to date information 
about the field. They decide to share out the responsibilities of developing their 
ITOL learning resource in the following manner: 

Each member would in -put bibliographic references to the Management 
Development database, which would be set up by one of ihem as a 
'X)mputer conference on the ITOL system. It would be possible to search 
this in a variety of ways, and one of them would have the responsibility of 
maintaining a keyword reference to the conference, making this available as 
a separate topic in the conference listing. 

One of them would perform an onlme search of the American databases 
available via the ITOL gateway; someone else would carry out a similar 
search of British Library databases. The outcomes of these searches would 
be lodgei in their own ITOL Management Development database for 
everyone's use. 

Another member would search the ITOL users database to select possible 
ITOL learners and tutors who might have something in common with their 
work and who might be invited to join their proceedings from time to time 
as 'expert' consultants. A new database of Management Developers 
would be set up and maintained by one of them. 

One of them had heard of a residential seminar on Management 
Development Strategies for Learning Companies offered by someone at 
Lancaster University. They decided to contact this person, and invite him 
to run a similar electronic seminar on ITOL for their group. If necessary, 
they would be able to offer a separate fee for this. 

A computer conference is established around the theme of New Strategies 
for Developing Managers. Each member would have the responsibility of 
running a topic in this seminar, which would be. freely open to any ITOL 
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users. Amongst the first themes to be discussed in the electronic seminar 
are: 

Post Modernism and Deconstruction 

Biography Work 

The Global Knowledge Society 

Organisational Culture and Management Development 

Gender Issues 

- They send electronic invitations to all ITOL users to join their seminar and 
contribute to the databases. In addition, they ask the ITOL resource 
manager to send electronic invitations to international network users, 
informing them of their electronic forum and inviting them to submit 
documents, references and other infonnation which might te of use to 
them. They also invite participation from the international community to 
the electronic seminar. 

Some weeks later the electronic seminar is well under way and thriving, 
with a lively debate on issues of Management Development. As well as UK 
ITOL participants, there is a small but growing international element, with 
people from Australia, California and Sweden regularly p?rticipating. The 
databases continue to expand, and several of the participants have begun to 
produce an electronic journal on Management Development which is freely 
available on ITOL, and sent xo other networks for distribution. 



2. BENEFITS TO LEARNERS 

The ITOL model, as characterised in these scenarios, has developed with the needs 
of client learners in mind. From the perspective of the user of the system, there 
are certain benefits to be gained from taking advantage of this infonnation 
technology -based ('on-line*) form of open learning: 



Z2 Time and space barriers are removed 

A typical ITOL learner will be a person at professional and/or graduate level 
employment. Often, such people are hard pressed to take time off work to go on 
residential up-dating and professional development courses, which can often last 
between one to five days, and which usually require travelling to a f'jjtant site. 
ITOL would offer an alternative to this. Learners could take part in rrofessional 
development activities without having to leave theii* work place. At t e present 
time all that is needed is a desktop computer and modem linked to tnc public 
telephone system : this will link them to the on-line professional education 
system, ITOL (Future ITOL u»ers would access the system through a multi- 
media workstation). The flexibility of ITOL would permit them to learn at times 
and places convenient to themselves - ITOL would be there 24 hours a day, 
seven days a week all year round, without the need to travel to face -to -face 
meetings. 
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22 Learning barriers are removed 

Residential courses are often also pitched at a wide spectrum of a known 
population, and a conunon criticism of them by participants is that they do not 
cater for their particular learning needs. The educational philosophy underpinning 
ITOL is one that works towards allowing the learner to define his or her own 
learning and personal development needs» with the ITOL system offering ways of 
reaching these self -defined needs. This is achieved through a process of 
negotiation^ collaboration and cooperation between the ITOL learner* th* ITOL 
tutor and the ITOL resources. So ITOL could help overcome the problems of 
participating in courses too general for a learner's specific needs and goals. 

This is not to suggest that ITOL can be a panacea for all professional development 
needs. There will always be an important place for residential courses and the 
like; but rrOL can offer an alternative to what are often seen as restrictive 
methods of professional development provision. ITOL will not supplant existing 
professional development provision, "ather, it will supplement and add to existing 
provision. 



3. THE BACKGROUND TO OPEN LEARNING 

Before going into more detail of the ITOL model, it is helpful to place this in the 
context of current perceptions of Open Learning. 

From the inception of the project the team sought to develop an ITOL model 
which takes a different and hopefully innovative approach to distant, open 
education. 

As T R Morrison points out in a recent paper on the potential impact of 
information technology in the role of higher education in society: 

"some distance educators have become so wedded to particular concepts of 
distance education, and the belief system that it engenders, that they have 
become the new traditionalists in an innovative field." (Morrison, 1989). 

He goes on to say: 

"At this point in time distance education needs to be understood for what it 
is : a technique to overcome primarily, spatial barriers to learning. It is not, 
in its current stage of development, a process which overcomes cultural, 
economic and educational barriers to learning. 

If it is to fulfill this wider mission, distance education needs to recast 
conceptually within the broader and more normative concept of an open- 
leaming system." (Morrison, op cit). 

To claim that the team hoped, in developing a model of ITOL, to overcome 
cultural, economic and educational barriers to learning would not be wholly true. 
We were not, however, unmindful or unsympathetic to such views as Morrison*s, 
and we did want the model to reflect an open learning educational philosophy. 
That is, we wanted it to be learner -centred, where learne:-s not only have 
freedom of choice but elso the opportunity and power to exercise that choice and 
to control and be responsible for their own learning development. 
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4. THE rrOL MODEL 

In the research to develop a mode! of ITOL emphasis was placed upon: 

the siiitability of available (and future) technology and the kind of resources it 
can give access to; and 

what, in practice, an ITOL type provision might look like in the areas cho'cn 
for the Study, viz, mechatronics, accountancy and finance, and management 
teaming. 

Out of this work has grown a model for ITOL which seems feasible and 
educationally viable and beneficial. 

The outline of the ITOL Model is shown in Figure 1 and described in some detail 
later. Fundamentally, it allows any individual learner to communicate with a tutor 
or tutors, or facilitator(s) (most likely university based people, but not exclusively), 
with other learners and with a series or collection of both university and non- 
university based resources. In addition, learners may have available to them a 
counsellor from outside the university system, most likely someone from inside 
their own organisation. Finally, as depicted in Figure 1, there is a university based 
resource manager with whom learners can also communicate. 



The Model can be simpfy described in terms of various actors and objects (as 
identified in Figure 1) and the interaction between them in terms of their needs 
^ ' the contribution they make. 




Figure 1: The ITOL Model 
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Learner 

The learner is the person who wishes to use ITOL The learner will typically be 
someone at professional and graduate icvel employment. They may wish to use 
rrOL for a variety of professional development reasons, eg. to tackle some new 
work related task; to further their own personal development; to enhance their 
career prospects and so on. The learner's needs may be defined by themselves, by 
the needs of their employing compmy or by some external source (eg. by the 
standards set by a professional body which the learner may be planning to join or 
whose external professional examination the learner is working towards). 

The learner will need information about the purpose of the system, its scope (the 
degree to which it covers areas of concern in their work and professional 
development), how to access it via the telecommunications system, how to navigate 
through it once accessed (including details of information resources, communicating 
with tutors and other learners, requesting further information and delivery of 
resources, and so on). The learner will also need considerable support from the 
system itself, for example by way of on - line help advisers and software. 

Each learner will require the use of a workstation to access and use the ITOL 
system. The basic requirements for a workstation are a stand alone personal 
computer with at best 1 Mbyte of internal memory and fixed hard disk storage 
capacity (eg. 20 Mbytes or higher); high resolution monitor, keyboard and mouse 
device; suitable text processing and communications software; printer and modem 
(the modem connected to the BT telephone system or some other computer 
network which would allow data access to FI'OL). Several possibilities exist, 
including the Thought Box terminal being developed for the Training Agency at the 
Open UmVersiiy. 

Tutor 

Tutors will normally be academics or other subject specialists who will help 
learners with tlieir learning. The tutor will not take on the traditional role of 
* leading * the learner in an exploration of the subject matter; he cr she will act as 
a resource to be called upon by the learner when necessary. The relationship 
between the learner and the tutor will be one of professional partnership and co- 
operation, not teacher and taught. The tutor will establish friendly contact with 
the learner and will help him or her think through theii issues of concern and 
seek to establish a supportive relationsh'p. 

For example', tutors may help learners find their way through the various ITOL 
resource materials in order to help them resolve the problems or issues at hand; 
they may answer queries and questions concerning learners* work and professional 
development, and generally t^e part in on -going electronic discussions with 
learners; they may lead, or take part in, computer conferences (electronic seminars; 
tutorials; group discussions) dealing with whatever issues have emerged from the 
various discussions with 'individual learners. The purpose of this relationship will 
be to try and meet as many of the needs of the learner as possible, by a variety 
of methods and resources and establish a constructive learning and development 
relationship with learners. 

In order to fiilHll this role, tutors will require professional development in the use 
and purposes of ITOL The role of an on-line (electronic) tutor has much in 
common with the more traditional, face -to -face tutoring activities. However, the 
^.OL medium will be new and strange to most tutors, and we cannot expect them 
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to see immediately how to transfcr their normal professional activities to the 
medium without some form of briefing and training in the scope, purposes and 
uses of the system. Implicit in this will be a need to explore with them the 
nature of the *opcn* educational philosophy underpimiing the ITOL system* 

It is likely that after any initial briefing and training, tutors will require on -going 
support in the educational uses of ITOL This might best be achieved by 
perceiving the professional development of the tutors as a form of educational 
action research which is on -going and developmental, with spirals of learning 
activities emerging from considered and reflective analysis of their professional 
ITOL practice. 

Each tutor will require the use of an 'ITOL* workstation, as described above for 
learners. 

Company Counsellor 

Learners may use ITOL for their own personal benefit, with no relationship to, or 
sponsorship by, an employing company. Self employed people may come into this 
catego.-y. 

In situations where learners are participating in ITOL for company as well as 
personal benefits, the needs of the company will have to be taken into account. 

Such learners will be sponsored by their company and will be working towards 
meeting needs of their company as much as their own. In situations like this, it 
would be advisable that a company counsellor will liaise with the learner and with 
those running ITOL This counsellor will be in a supportive role to the learner, 
helping him or her in their quest for self and professional development. 

The relationship bctvi'een iTOL and the company will be important in these 
situations since the company will be a stakeholder in the learning enterprise. Such 
a relationship could take several forms, and be at several levels. For example, 
sperial resources could be made available on ITOL for particular company needs; 
groups of learners from one company, perhaps working on a particular problem or 
issue, could be accommodated assigning them to one tutor with a specialist 
interest in that area of work; tutors could take on the role of consultant to 
learners in a company, working closely with the company in defining its needs and 
acting as a broker for putting the company in contact with resources and people of 
use to it; requests by the company for access ♦o known tutors and resources not 
already available on FTOL could be considered. 

The level at which this relationship may take place will vary from situation to 
situation. In some companies, it may be appropriate for senior management to be 
involved; in others, line managers may be involved; in some, it may be that the 
individual learner will be the person best suited to establishing this relationship 
(for example, the learner may be a senior manager). Some companies may wish 
to deal with ITOL via a training officer or manager. 

No matter what the form or level of contact with a company, the overall purpose 
of the relationship between the company anci ITOL would be to negotiate the 
needs of the company in relation to learners* needs and uses of ITOL, and work 
out strategies for ensuring that the ITOL system could help meet those needs. 
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Resources 

The resources available on the UOL system will be defined largely by the domains 
of application. These will indr the following forms of resources: 

resources specially develc^ c ^ and made available by the institutiOD{s) of 
higher education running HoL For example, on-line addresses and phone 
numbers of relevant specialists (tutors, etc ); on-line addresses and phone 
numbers of people with similar needs and interests; references to useful 
textbooks, or sections ti*creof; references to recent review articles; details of 
existing and upcoming courses; access to relevant databases; access to 
electronic tutoring packages; access to electronically browsable texts; access to 
pictorial information ana video sequences. 

Access to some of these is possible at the moment (eg. it is easy to access 
online databases, electronic tutoring packages and so forth). Access to others 
will be possible in the near future (eg video sequences will be accessible 
when digital telecom lines are available). Where learners cannot access the 
appropriate resource direct, it may be possible for them to request a copy 
(for loan or purchase) via ITOL which will be sent to them by conventional 
mail or fax. 

- resources offered on-line by other institutions, ant?/or agencies which w i be 
accessed via a gateway at the host ITOL institution. For example, the 
BLAISE (British Library) online system in London, and DIALCX3 in 
California could be accessed. Both of these provide access to a variety of 
databases in themselves. 

- human resources in the form of on-line tutors and other ITOL learners. In 
addition to the various resource databases and gateways available to ITOL 
learners, there will be a sophisticated interactive electronic mail and computer 
conferencing system at the core oi FTOL This will facilitate communications 
between ITOL learners and tutors, allowing them to treat each other as a 
learning resource. The collective intelligence, knowledge and experience of 
rrOL users will be a natural and highly important organic learning resource. 

- other reso!irces not specifically made available by the ITOL host, but available 
elsewhere, might includ'i video sequences (eg. tutored video instruction); tape 
slide sequences; audio tapes; computer software applications and so on. 
These would b** made available through the post at the request of the 
learner. 

Resource Manager 

The resource manager is the person who mediates between those making decisions 
about tl resources to be made available Oi: the system, and actually putting them 
onto the system for learner access This person maintai.TS records of resources and 
updates and adds to them when necessai>'. He or she may also be responsible for 
a group of tutors in a particular domain, counting the tutors as key resources in 
addition to database and other i^eaming resources. 

In addition to the Resource Manager, a systems manager and technical adviser to 
learners and tutors is needed The systems manager will oversee the whole ITOL, 
mainframe based system and it's effective and efficient running. The technical 
adviser will deal with problems and difficulties associated with accessing the system 
and using its various facilities. Technical advice may be given by a variety of 
methods, eg. by voice telephone or by electronic mail, depending on the nature of 
Q '"e query. 
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5. EXTERNAL ELEMENTS 

The rrOL model builds upon various projects and resources which are external, 
that is not under the direct influence of the ITOL actors. The common factor in 
all of these is the role of IT within them. They are all, however, different in 
their aims and purposes and although they may have factors in common with ITOL 
(for example, the types of technologies employed or being developed), their 
underlying educational philosophies are quite different to ITOL. However, they all 
have features of potential interest and use for ITOL. 

DELTA 

The Developing European Learning through Technological Advance (DELTA) 
initiative aims to support the development of computer courseware, interactive 
video and network -supported courseware, plus the tools for using these resources. 
Similar to ITOU at the heart of DELTA is the development of an IT -learner 
environment; in this case workstations for the home environment, the 
•professional* environment and the 'specialist* environment These would use 
distributed open systems (eg. ISDN and satellites) and appropriate hardware and 
software developed as part of the DELTA initiative itself. 

The rrOL system is looking towards the development of DELTA and we would 
hope to integrate any of the DELTA specifications, standards and products 
whenever they become available. However, the present model of ITOL desaibed 
in this document already proposes the use of several technologies and software 
systems which are being researched 1^ DELTA Projects. For example, we propose 
the immediate use of email, conferencing, networks, file transfers, scanners, 
databases and fax for ITOL learners. We would look toward DELTA for advances 
in these fadliiies and development of others appropriate to ITOL. A recent paper 
from DG13 of the European Conmiission outiines a plan for a European 
Electromc University, a project called DEUCE. This has many features in 
common with the ITOL model developed in this Study but differs in at least one 
important respect; DEUCE is based on the provision of courses of the Open 
University type and is dependent on the development of suitable multi - media 
materials to be delivered through ISDN. Such course development will be a 
lengtlty and costly task, and provides a much more structured form of learning, less 
adaptable to learners' needs, than ITOL. 

PACE 

The European Programme for Advanced Continuing Education (PACE) offers 
advanced technology training and updating in a variety of technolo^cal subjects, 
such as software en^neering, expert systems, microelectronics and so on. These 
traim'ng courses are offered through European -wide video broadcasts by satellite 
(some Mive*, others for recording at work sites for later viewing). Students are 
supported by email and computer conferencing and some audio -links to the live 
broadcasts (Longworth, 1988 & 1989; Frisk, 1988). PACE differs from ITOL in its 
underiying educational philosophy. The PACE system provides 'pre-packaged' 
courses mainly of 'tutored video instruction* format The content of the PACE 
courses is decided in advance by subject experts; the aim is to provide skill and 
knowledge re -training and updating. ITOL. on the other hand, aims to provide a 
learning context in which learners' personal and professional development needs 
and requirements are the subject of exploration and negotiation. 



InformatioQ Tcchoology- based Open Learning 



i»ge 13 



USA Imdatives 

Two major American initiatiycs indicate the possible future shape of distributed 
educational confuting which may have important implications for the ITOL system. 
The Athena project at the Massachusetts Institute of trchnology and the Andrew 
project at Carnegie - Mellon University are long-term, multi - million dollar IT 
initiatives designed to develop and test all forms of technology )u distributed 
systems. Suffice to say here that both projects are setting standards for the sort of 
learning environments which ITOL learners may eventually be using and the sort o^ 
networks they may be working over. These projects are showing that an 
educationally rich learning environment is possible via a distributed computing 
system and multi- media personal workstations. 

Bti^ Initiatives 

- Project Granta at Cambridge University is concerned with the development 
and application of distributed IT for academic teaching and research over 
the next 10 years or so. Four elements - mainframes, networks, 
distributed services and personal workstations - are being developed 
Project Granta is financed by several sources to the tune of £4 million. 

- Aston University's Open Systems Interconnections (OS!) demonstrator project 
(ACCENT) is aimed at promoting links between Jie University and local 
industry. It includes applications of distance learning, information and 
document delivery, email, teaching methods, communications technology and 
international communications. ACCENT his received funding from various 
sources eg. £Um from the UGC; £900K from the DTI, as well as 
substantial amounts from the University of Aston itself. The project aims 
to demonstrate and implement OS! within the context of higher education 
and professional continuing education, using two Ethernet channels over 
one hundred point-to-point links (with speeds of 192 kilobits to 2 
megabits per second), eight one-way video channels and four two-way 
video channels. {Educational Computing, March 1989) 

- At Bradford University, a campus -wide network is being installed and the 
problem referred to earlier of courseware development is being tackled by 
what is termed an "electronic learning -package factory", ELF (Stonier, 
1985 and 1988). 

- The University of London's Live Net system is an interactive video 
conferendng system linking nine of the London University Colleges. Live 
Net provides four fiill bandwidth TV channels each way and two megabits 
per second data capadty each way. It is seen as a test bed for ISDN 
developments. 

- Quartet - a project funded by the British Library Research and 
Development Department - is focusing on integrated IT systems with a 
strong bearing on Information Services. The project's work on Automatic 
Document Delivery Services is of particular relevance to the ITOL system 
and the outcomes of this Project may well have features of possible use 
within rrOL. 

It will also be possible, via the ITOL system, for learners to obtain information 
about some of these professional development initiatives. For example, ITOL 
could have details of the PACE courses and continuing education courses offered 
by higher education institutions. 

Er|c 1 6 
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6. OUTCOMES OF TOE STUDY 

As a result of the Study, it seems possible to identify four areas of concekH on 
which future iievelopnxents should focus. 

di EUctromc Comrmmicadons Systems for Open Learning 

- Electronic communications systems will be at the core of ITOL learners' 
communications with the ITOL system. 

- Computer supported co-operative work (CSCAV) systems are modelled on 
•real' group processes and exist lo facilitate the work of geographically 
(usually) dispersed people working in structured situations. 

Computer mediated communications systems (CMCS) permit groups to 
•impose' their own structure on their coir -^^nications and 'design' their 
own learning environment Electronic rm. conversations, bulletii: boards 
and conferences form CMC systems. 

rrOL users would require a PC based woikstation (PC printer, modem) in 
order to use these systems (see 6.4 btlow for soecifications). The 
CSCW/CMC systems would reside on the University mainframe computer.' 

- The role of CMCS in education is currently being researched. Current 
findings suggest that their use is acceptable to both students and tutors and 
that with careful and thoughtful design, they can support many learning 
activities conventionally assodated with face to face meetings (and indeed 
offer opportunities beyond these). 

- Within ITOL, CSCW/CMC systems will offer opportunities x'or learners and 
other users (nitors, etc) to communicate and learn together. In addition, 
they will offer a useful mechanism for the administration of the ITOL 
system itself. 

6Ji Retrieval of Learning Resources 

- It is not enough 'simply' to provide ITOL learners with convenient 
electronic access to all available information sources. The most useful 
resources must be carefully selected and indexed and entered into a 
resource catalogue; and the contents of this catalogue must be frequently 
reviewed and updated. 

- If, as we anticipate, the ITOL resource catalogue is reasonably large, a 
highly organised searching system will be required, involving computer- 
based IR. 

- IR tools must be available for use by untrained ITOL searchers, with 
prompt assistance given to users who get into difficuhies. 

- It would seem that no computer system corresponding to these 
requirements exists. However, a range of potentially useful IR software 
components certainly exists and some of these wouid probably be suitable 
for incorporation inio an ITOL implementation. 



Infontotion Technology -based Open i^^mmg 



page 15 



63 Online databases and document delivery 

- Access to appropriate public databases will have to be provided for ITOL 
users via ITOL institutions* 

- Where costs are incurred in searching databases, restrictions may have to 
be imposed on (a) the amount of searching that can be done and (b) who 
does the searching (learner or someone else?) 

- The ITOL institution (eg. University) library will be responsible for the 
delivery of all documents - im'tially by post or fax. 

- As soon as they are available for use, document delivery systems should be 
incorporated into the ITOL environment (eg. the firitish Library Quartet 
Project delivery ^tems. CuTent work on this needs to be careftilly 
monitored). 

6.4 Cammumcations and Computer Networking 

- Ai present, the public switched telephone network (PSTN) provides a 
channel for data communications. Modems are needed for data 
communications since this is an analogue network. System X, a national 
digital network, is replacing this but will not be available until the early 
19$0S. This will provide a faster and cheaper method of data 
communication (but stili requiring a modem if used from say one*s home). 

' Public computer (data) networks do exist at the moment, using packet 
switching techniques. JANET (the Joint Academic Network) links 
Universities and Colleges; British Telecom's Packet SwitchStream provides 
for the general public Both systems use X.25 communication protocols. 

The advantages of these are the higher speeds affordable - typically 9600 
bits per second to 56 kilobits. 

Open Systems Interconnection (OSI) is the standard architecture for data 
networks and will allow basically 'incompatible' hardware to be used in 
any communications. 

In the early stages of ITOL we would use all of the above. Users would 
link through the PSTN to the BT PSS (or JANET) network using a 
modem to connect their PC to the telephone system. 

- At present, integrated digital access (I^A) is becoming available. This is a 
narrow band digital network, which will eventually be replaced by a 
broadband integrated services digital network (ISDN) in the mid 1990s. 
Both of these networks will be used in ITOL when they are available. 

- ITOL users will require a workstation to connect to ITOL In the early 
stages, this will probably take the form of a PC with 1 megabyte RAM, a 
hard disk storage capacity about 20 megabytes, a medium resolution screen 
with a window manager and a mouse pointing device; a printer and modem 
will also be required. (The Open University Thought Box student 
workstation m^ be suitable). 

Later in ITOL, a multimedia workstation will be required. This will be 
b^iscd on 32 -bit processors, large (40 megabytes) disk storage, a bit- 
mapped, window -based dSplay screen and a mouse. An internal phone, 
maJem and fax machine may be incorporated along with the facility of 
vid!0 pictures capability. 
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The European DELTA Projects and thci work at MIT (Athena Project) and 
Carnegie -Mellon University (Andrew Project) in the USA into the design 
and development of multi- media workstations will no doubt point the way 
forward We already have details of, and have viewed, the American 
developments and will be continuing to monitor them. The DELTA 
projeco have recently started and we have access to information about 
these and their outcomes which may be of use in an implementation phase 

of rroL- 

- Little research is currently being done in the field of computer supported 
co-operative work (CSCW) and multi- media systems. CSCW will be at 
the heart of ITOL and presently will be offered to ITOL users in the form 
of computer conferencing,. However, several varieties of synchronous and 
asynchronous systems could be made available later. The Computer 
Science department at Lancaster University is currently researching and 
developing CSCW systems. 

7. rroL COSTS 

So far this paper has focused on the benefits of an ITOL system and the technical 
advances necessaiy to make it effective. But what will it cost? 
Rather than side-step this critical issue, an indicative analysis has been made of 
the major headings for a balance sheet and some approximations made of order- 
of-magniuide figures. Whilst the ITOL Model may last for years, these 'costings* 
will probably appear 'quaint* in only a few years time, maybe even before this 
paper is published! 

1. Cost to the user 

The approach taken has been to assess the external costs for a period of ITOL 
access of equivalent duration to a traditional course. In order to quantify this, it 
is estimated that a 3 -day residential course for professionals could cost £1500 
inclusive. 

Such a three -day course is assumed to contain 24 hours of tutoring and so ITOL 
access for 24 hours spread over 18 weeks has been costed. No assumptions can 
be made about relative effectivity beyond statements made earlier in the paper. 
* Fixed * communication costs for a 24 hour period are: 

i) local call chaiges (at standard use 
charges) for 24 hours over 18 week 
period: 

i.e. 24 X £3.90 (cost for 1 hour local 
cat!) 

ii) PSS account over 28 week period: 
£25 connection + £6.25 quarterly 
charge (x 2 over 18 week period) 

Total BT costs 



^ £ 93.60 

= £ 37.50 
£131.10 



Workstation costs are more difficult to assess but assuming the write-off of a PC 
over 4 years (ie. £5000/annum) and only one fifth PC use for ITOL, we arrive at 
£100 for the HTOL use of a workstation over one year 
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This totals £230 for the 'course* and so leaves about £1250 for fees to tutors 
(8 hrs) and personnel vse of ITOL resources (16 hrs) for the 24 hour period. 
Both tutors and resources (costed equally) could be paid for at £50/hour without 
exceeding the 'standard* £1500. 

7.2 Costs to the ITOL Institution 

These are even more difficult to judge as setting- up costs must be included, as 
should the 'hidden -costs* of an existing institution. 

Taking an initial two year period for an institution setting up ITOL, the costs 
identified in the Final Report include: 

- costs of developing and designing the TIOL databases and resources (including 
people costs). This would involve the costs of managing the system, a 
database specialist, communication engineer, librarian and pedagogist. In total, 
this would cost approximately £180,000. 

- the costs of running and using the mainframe computer and associated 
software. This would involve the costs of computer staff services which would 
be approximately £30,000. 

- the cost of the upkeep of the ITOL system. This would involve the costs of 
support staff (data entry, programming etc) which would be approximately 
£55.000. 

- tutor and administrative costs. These would be about £100,000. 

This is in total £365,000 and so around 250 "learner courses" would need to be run 
Over 2 years to break even. In later years costs would be lower but certain other 
Overheads would need to be included in long-term operation. 

One should not omit to take account of institutional cost savings which might go 
some way to off -setting the usual overheads in universities currently calculated at 
about £20 per hour of academic staff time. These savings include: 

- no buildings and associated running costs needed for ITOL courses; 

- no residential course requirements and costs; 

- tutors can use their time flexibly on ITOL and continue other activities at 
the same time. 



8. POSTSCRIPT 



The boundaries of electronic education for the professions are unknown. What 
evidence and research there is suggests that electronically mediated forms of higher 
and continuing education can be effective, worthwhile and acceptable to students 
and tutors alike. 

However, the introduction of a scheme such as iTOL presents a new and totally 
unconventional answer to some of the problems of continuing professional 
education. It cannot be guaranteed that ITOL as an operational scheme will work, 
or that it will work in the ways implied in this paper. Most distance learning and 
information technology innovations tend to develop a life and existence of their 
own, somewhat different to the original intended aims. This is not necessarily a 
drawback and it would be a surprise if this did not occur in the ITOL systeiji, 
n the flexible, liberal, open educational basis which is the starting point. 
• ! /^Vever. the ITOL system should be sufficiently flexible in its educational focus to 
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allow client learner to mould it, use it and develop it in ways compatible with 
their needs and concerns. 
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. Origins of the ESRC 
INFORMATION TECHNOLOGY AND EDUCATICN 
PROGRAMME 



The Education and Human Development Committee was established vdxh the 
reorganisation of the then Social Science Research Council in May 198Z In 1984 
the Council changed its name to the Economic and Social Research Council 
Early in 1983 the Committee identified and circulated for discussion an initial 
listing of important topics which warranted expanded support or accelerated 
development. The broad area of Information Technology in Education occupied a 
prominent place in that list. The Committee emphasised its intention that research 
would be centred not only on the effect on education of machines to help teach 
the existing curriculum, but on the development and adaptation of the curriculum 
to equip people, including those of school age, to deal with intelligent machines 
and to prepare them for a life changed by their arrival. For example, there are 
questions concerning both cognitive and organisational factors which facilitate or 
inhibit the adoption of Information Technology in Education, and allied to these, 
questions around the nature, characteristics and development of information 
technology literacy. These initial topics remain central to the Conimittee*s 
projected agenda. 

Two reports were commissioned and detailed discussion and workshops were held 
in 1983. In its further considerations, the Committee was conscious of the fact 
that the research community is widely scattered and has relatively few large groups 
of researchers. Furthermore, it recognised the importance of involving practitioners 
and policy makers in the development of its programme of substantive research 
and research related aaivities and the necessity of ensuring close collaboration with 
commercial organisations such as publishers, software houses and hardware 
manufacturers. It was this thinking that led the Committee away from the 
establishment of a single new centre to the appointment of a coordinator as the 
focal point for the development of the initiative throughout the country. 

The brief for the Coordinator included: 

- the review, evaluation and dissemination of the recent and current activity 
in the field of Information Technology and Education; 

- the identification of the needs of education in relation to Information 
Technology; 

- the stimulation of relevant research and the formulation of research 
guidelines; 

- the establishment and maintenance of a database of relevant work and 
undertaking arrangements for coordinating and networking of those active in 
the field including cognitive scientists, educational researchers, practitioners 
and policymakers. 

In January 1988 the Council of ESRC approved a new initiative which would have 
resources to support a substantive research programme. This programme, the 
Information Technology in Education Research Programme, gets underway in the 
autumn of 1988. A new series of InTER Programme Occasional Papers will begin 
to appear in a similar format to the current ITE Programme series. The latter are 
listed on the back cover of this paper. 
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Papers curreiitfy available at no cost from: 



ESRC-InTER Programme, Department of Psychology, 
University of Lancaster, Lancaster LAI 4YF 



Telephone: 0524 -65201 Ext 4547 (24hr. answering) 

Fax: 0524-63806 

DIALCOM: I000l7ma027 

JANET: inter@iik^clancs.centl 

EARN: inter%uk.aalancs.centl@ac.uk / 

DARPA: inter%centLlancs.aauk.@cunyvm.cuny.edu 

EuroKom: ESRCrrE_Prog^Lancaster%eurokom.ucd.irl@euroies.uucp 



ITE Series of Occasional Papers: 

A fiill list of papers in this series is available from the Programme. Please note 
that some listed may be available in photocopy form only. 

InTER Series of Occasional Papers: 

InTER/ 1/88 The Information Technology in Education Research Programme, 
September 1988 

InTER/ 2/88 Artifidal Intelligence Applications to Learning and Training - 

a seminar report to the TrairJng Commission, August 1988 
InTER/ 3/88 The InTER Programme: Groupwork with Computers, October 1988 
InTER/ 4/88 The InTER Programme: Conceptual Change in Science, October 1988 
InTER/ 5/88 The InTER Programme: Tools for Exploratory Learning, 
Oaobcr 1988 

InTER/ 6/88 The InTER Programme: The Independent Policy Evaluation, 
Oaobcr 1988 

InTER/ 7/88 Support Tools for Authoring - a seminar report, December 1988 
InTER/ 8/89 Research in Progress - update March 1989 
InTER/9a/89 A Guide to the Electronic Services, May 1989 
InTER/10/89 Information Technology and Language Development - 

a seminar report, July 1989 
InTER/11/89 Barriers to Iimovation - a seminar report, July 1989 
InTER/12/89 Information Technology - based Open Learning - 

a Study report, July 1989 
InTER/13/89 Authoring Tools for simulation -based CBT - 

an interim project report, July 1989 
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